HLA-A2-restricted, CD3 +, CD8 + , ol/B + cytotoxic T cell (CTL) clones were isolated from peripheral blood (PBL) or tumor infiltrating lymphocytes (TIL) of two HLA-A2 + melanoma patients (9742 and 5810), to evaluate the possible recognition of autologous melanoma and of allogeneic HLA-A2-matched normal melanocytes. These CTL clones lysed not only fresh and cultured autologous melanoma cells, but also allogeneic HLA-A2 +, but not HLA-A2-, normal melanocytes. The lysis of autologous neoplastic cells and of melanocytes could be inhibited by an anti-HLA-A2 monoclonal antibody (mAb). Lysis of the normal melanocytes was not dependent on the presence of human or fetal calf serum in the culture medium. HLA-A2-restricted CTL clones recognized not only proliferating melanocytes cultured in complete melanocyte medium, but also melanocytes made quiescent by culture for up to 6 d in a basal medium devoid of exogenous factors such as phorbol ester (O-tetradecanoyl phorbol 13-acetate [TPA]), epidermal growth factor, insulin, and pituitary extracts. Analysis of specificity of four CTL clones (A75, A83, A94, and 119) from patient 9742, performed on a panel of 39 targets, indicated that the three HLA-A2-restricted CTL (A75, A83, and A94) lysed all but one of nine allogeneic melanomas expressing the HLA-A2 molecule with no reactivity on nine HLA-A2-allogeneic melanomas. Only a few instances of borderline reactivity were seen by the same effectors on 21 targets of nonmelanocyte lineage, including 12 carcinomas of different histology, four Epstein-Barr virus-transformed B cells (lymphoblastoid cell lines [LCL]), including the autologous LCL, four lines of normal fibroblasts, and normal kidney cells. Lack of reactivity on allogeneic targets of nonmelanocyte lineage occurred in spite of expression of HLA-A2 on 14 of these targets as determined by conventional tissue typing and cytofluorimetric analysis with four different anti-HLA-A2 mAb. These data indicate that tissue-related antigens can be expressed on normal and neoplastic cells of the melanocyte lineage and can be recognized in association with HLA-A2 by CTL clones from melanoma patients.
T
he clonal analysis ofT cell-mediated response to human melanoma has indicated that some of the CTL clones from a number of patients can recognize tumor-associated antigens (TAA) 1 by a TCR-dependent and HLA-restricted mechanism (1) . These CTL clones are thought to recognize TAA by the same mechanism that controls T cell recognition of conventional antigens, i.e., as peptides associated with 1 Abbreviations used in this paper: ADAbp, adenosine deaminase binding protein; EGF, epidermal growth factor; ICAM-1, intercellular adhesion molecule; LCL, lymphoblastoid cell line; MCM, melanocyte complete medium; MLTC, mixed lymphocyte tumor culture; mCSP, melanoma chondroitin sulfate proteoglycan; PHS, pooled human serum; TAA, tumorassociated antigen; TIL, tumor-infiltrating lymphocyte.
one of the HLA molecules expressed by the patient's neoplastic cells (2) .
At least two hypotheses have been put forward to explain the genesis of the antigenic peptides seen as TAA by autologous CTL clones. The first one is that antigenic peptides may originate from the intracellular processing of proteins whose genes should be expressed in neoplastic but not in normal cells. Molecular evidence in agreement with this mechanism has been recently obtained for an antigen recognized on melanoma cells in association with HLA-A1 (3) . A second possibility is that the generation of antigenic peptides in human tumors is dependent on the presence in the neoplastic cells of gene mutations affecting the structure of proteins expressed also in normal cells. Evidence consistent with this mecha-nism has been obtained by analysis of the antigenicity of peptides corresponding to regions of R.AS oncogenes altered by point mutations (4) . Both models of TAA generation share the assumption that antigens seen by human T lymphocytes on neoplastic cells should not be expressed on the normal cells of the same tissue (5) . However, this hypothesis could not be verified in melanoma because of the lack of normal cells sharing the appropriate HLA-restricting element and the same histological origin with the neoplastic cells recognized by tumor-specific and HLA-restricted CTL clones.
In this study, CTL clones from melanoma patients were tested for cytotoxic activity not only on autologous tumor but also on allogeneic HLA-A2-matched melanocytes. The results indicate that among the PBL or tumor-infiltrating lymphocytes (TIL) of two HLA-A2 + melanoma patients, one with primary and the other with metastatic disease, it is possible to find some CD3 +, CD8 +, or~f3 + CTL clones that lyse autologous and allogeneic HLA-A2 + melanoma cells and allogeneic HLA-A2 + normal melanocytes. These data show for the first time that tissue-related antigens can be expressed on normal and transformed cells of the melanocyte lineage and be recognized in an HLA-restricted fashion by patients' T lymphocytes.
Materials and Methods
Normal and Neoplastic Cells. All melanoma cells used in this study were isolated from primary and metastatic lesions obtained from surgical specimens of patients admitted for surgery to the Istituto Nazionale Tumori in Milan. All tumor and normal cells were kept in culture with 10% FCS-RPMI-1640. Melanoma cells to be used as stimulators for mixed lymphocyte tumor cultures (MLTC) or for T call clones and all targets to be used in cytotoxic assays were instead cultured in 10% pooled human serum (PHS)-RPMI-1640. Normal human melanocytes (FM 216/A, FM713, FM727, and FM741) isolated from neonatal foreskin were cultured with a chemically defined medium as described (6) . Briefly, the melanocyte complete medium (MCM) consisted of a base medium with four parts of MCDB 153 medium supplemented with 2 mM Ca 2+ and one part of Leibovitz's L15 medium, 5 ng/ml epidermal growth factor (EGF), 40/~g/ml bovine pituitary extract, 5/~g/ml insulin, 10 ng/ml phorbol ester (TPA) (all from Sigma Immunochemicals, St. Louis, MO), and 2% FCS (ICN Biomedicals, Hyland, CA) or 2% PHS. For some experiments MCM was replaced with a basal medium lacking EGF, pituitary extract, insulin, and TPA. Normal and neoplastic cells were also checked by electron microscopy for the absence of mycoplasma contamination and for the presence of premelanosomes in cells of the melanocyte lineage. EBV-transformed lymphoblastoid cell line [LCL] from four melanoma patients (9742, 10538, 1811, and 4405) were produced by infection of PBL with supernatant from the EBV producer line B95.8 as described (7) . T Cell Clones. PBL and TIL were isolated as described (7) from melanoma patients 9742 (HLA-A2, -A24; -B13, -B18; -Cw6, -Cw7; -DR7, -DK11; and -DQ4) and 5810 (HLA-A2, -A24; -B18, -B63; -Cw7; -DR6, -DR11; and -DQ1, -DQ7). The lymphocytes (106/ml) were cultured for 3-4 wk with autologous irradiated (10, (20), anti-gp75 tyrosinase-related glycoprotein; TR66 (21), anti-CD3; 84H10 (22), anti-intercellular adhesion molecule 1 (ICAM-1); and TS2/9 (23) anti-LFA-3. Table 1 shows the biological characterization of the human newborn foreskin melanocytes used in this study. All melanocytes are pigmented cells; have a bipolar/spindle morphology; grow as anchorage-dependent cells; are not tumorigenic when injected into nude mice; have a normal diploid karyotype, undergo senescence after a limited number of passages in vitro; and three out of four depended on the presence of phorbol ester for growth. By cytofluorimetric analysis, all these cells express HLA class I antigens as detected by the antibody w6/32 (10) . In addition, melanocytes FM741 and FM727 are positive for HLA-A2 after staining with the anti-HLA-A2 antibody CRll.351 (11) , whereas the melanocytes FM216/A and FM713 do not react with the mAb. The expression of HLA-A2 on melanocytes FM741 and FM727 and the lack of this determinant on FM713 and FM216/A was confirmed by conventional HLA tissue typing and by immunofluorescence with three additional anti-HLA-A2 mAb, MA2.1 (13), BB7.2 (12), and PA2.1 (14) (data not shown). All other phenotypic markers were similarly expressed on the four melanocyte cultures. In fact, as described for proliferating melanocytes in vitro (6, 24) , all melanocytes expressed the ganglioside GD3 (15) and a low but significant amount of the adhesion molecule ICAM-1 (22) . All melanocytes 991 Anichini et al.
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reacted significantly with an anti-LFA-3 antibody (23) . In addition, all melanocytes were weakly positive for the EGF receptor (16) and for mCSP, which are considered early markers of melanocyte differentiation (18) , but were strongly positive for gp180, recognized by antibody C350, a late marker of melanocyte differentiation (18) . Also, all cells expressed the tyrosinase-related gp75 marker (20) , the NGF receptor (6), and p97, melanotransferrin (6) . Furthermore, all melanocytes expressed the product of the c-kit gene (17) and ADAbp (19) , two antigens that are expressed on normal melanocytes but that are lost on melanoma cell lines (19, 25) . These melanocytes were used as targets to screen CTL clones from two HLA-A2 + melanoma patients. CTL clones with cytolytic activity on melanocytes were isolated from a larger panel of 112 CTL clones initially selected for: (a) cytotoxic activity on the autologous tumor; and (b) blocking of melanoma lysis by anti-CD3 and anti-HLA class I mAb. Table  2 shows that some of these effectors, sharing a CD3 + CD8 + WT31 + phenotype and isolated from PBL or TIL of two HLA-A2 + melanoma patients, could lyse not only the autologous tumor but also some allogeneic melanocytes. Lysis of autologous tumor by CTL clones A75, A81, A83, A94, A103, A37, A54, and 211, but not 119, could be inhibited by preincubating melanoma cells with the anti-HLA-A2 mAb CRll.351. This is in agreement with the known blocking activity of this mAb. In fact, a previous report from this laboratory has shown that antibody CKll.351 can block the lysis of any HLA-A2 + target by an alloreactive HLA-A2-specific CTL clone (26) . In addition, only allogeneic melanocytes expressing HLA-A2 (FM741 and FM727) were recognized by the same effectors, suggesting an HLA-A2-restricted recognition of antigens expressed on autologous melanoma and allogeneic normal melanocytes. Clone 119 represents an example of the many CTL clones isolated from the two patients that did not recognize allogeneic HLA-A2 + melanocytes and were not blocked by mAb CRll.351 in the lysis on the autologous tumor, thus indicating that clones such as 119 are not HLA-A2 restricted.
Cytolytic Activity on Normal Melanocytes by CTL Clones Is HLA-A2 Restricted and Not Dependent on the Proliferative Status of the Target Cells or on Composition of the Melanocyte Culture
Medium. Table 3 shows that the lysis of HLA-A2 + melanocytes by two different CTL clones (CTL A83 and CTL A94) from patient 9742 could be inhibited by preincubating the targets with the anti-HLA-A2 mAb CRll.351, indicating that the recognition of these cells occurs by the same mechanism seen for the lysis of the autologous melanoma. Also, lysis of melanocytes was not due to the presence of bovine or human serum in the culture medium. In fact, HLA-A2 + melanocytes were equally lysed after culture for at least 2 wk in the presence of either 2% FCS or 2% PHS, whereas one HLA-A2-melanocyte was not recognized after culture in the presence of either FCS or PHS.
We next tested the possibility that the proliferative status of the melanocytes might influence antigen recognition by CTL clones. In fact, and in agreement with the data of expression of serologicaUy defined antigens normally found on melanoma but not on resting melanocytes (6, 24) such as the ganglioside GD3 and ICAM-1. However, antigenic recognition of melanocytes by CTL dones was seen not only on proliferating cells, as when using target melanocytes cultured in MCM, but also on growth-arrested cells. In fact (Table  3) , HLA-A2 + quiescent melanocytes, obtained by culture for up to 6 d in a basal medium devoid of all main exogenous factors (EGF, insulin, TPA, and pituitary extracts), were still recognized, even though with less efhciency, by CTL clones A83 and A94. However, the quiescent melanocytes were recognized with lower efficiency also by LAK cells, the positive control of lysability. A possible reason for the reduced lysability of resting melanocytes was found, through FACS | analysis, by comparing the phenotype of proliferating and quiescent cells. In fact, HLA class I antigens and HLA-A2 molecules were expressed at similar levels, whereas ICAM-1 was absent on resting cells (data not shown). In addition, as seen for proliferating melanocytes, the lysability of growth-arrested melanocytes was not influenced by presence of FCS or of PHS in the basal medium (data not shown). Test of lysis with quiescent melanocytes maintained in basal medium for more than 6 d could not be performed because substantial cell death ensued after this time point. Lysis of autologous tumor (Me9742 or Me5810) and of allogeneic melanocytes by CTL clones isolated from TIL or PBL of two melanoma patients was tested in a 4-h 5:Cr-release assay at the E/T ratio of 10:1. * CTL clones A75, A81, A83, A94, A103, 211 (isolated from PBL), A37, and A54 (isolated from TIL) were obtained after MLTC, whereas clone 119 (isolated from PBL) was obtained by direct cloning of fresh PBL in the presence of 1% PHA. LAK cells were produced by culturing allogeneic PBL from a normal donor in the presence of 100 U/ml of rlL-2 for 1 wk. * Lysis of Me9742 and of Me5810 was tested with or without preincubating target cells with 1/~g/ml of the anti-HLA-A2 mAb CRll.351.
S Results expressed as percent lysis. Underlined values represent significant values of lysis in comparison to the spontaneous release of each target -(SNK test p -0.01).
tl Lysis of the target in the presence of mAb is significantly different from lysis of the same target in the absence of mAb (SNK test, p = 0.01).
These data indicate that some antimelanoma CTL clones can react in an HLA-A2-dependent fashion to antigens expressed on proliferating and resting normal melanocytes. Table 4 shows the analysis of specificity of three of the CTL clones from patient 9742 that lysed allogeneic HLA-A2 + melanocytes (CTL A75, CTL A83, and CTL A94) and of one CTL clone that did not kill these cells (CTL 119). As expected, on the basis of the selection criteria adopted to isolate these clones, the lysis of autologous tumor by all clones, but not by control LAK cells, was inhibited by two different anti-CD3 antibodies (OKT3 and TR66) and by the anti-HLA class I mAb W6/32, but not by a control anti-HLA-DR mAb (L243) (27) . CTL clones A75, A83, and A94 lysed all but one (Me4855) allogeneic melanomas expressing HLA-A2, but did not lyse the melanomas lacking this determinant, with the exception of a borderline reactivity by CTL clone A83 on melanomas 665/1 and 4405. In addition, all four CTL clones failed to lyse the two HLA-A2 + LCL obtained by EBV infection of PBL from the HLA-A2 + patients 9742 (i.e., the autologous LCL) and 10538. All clones expressed borderline or no lytic activity on most of the allogeneic and normal cells of nonmelanocyte lineage, including 12 carcinomas of different histology, four lines of normal fibroblasts (F1338/1, F8536, F9203, F3046), and normal kidney ceils (Re458), even though HLA-A2 was expressed on 10 of these targets. Only one of the HLA-A2-restricted clones (A83) expressed a low but signifcant lytic activity on two HLA-A2 + fibroblasts (F1338/1 and F3046) and on one HLA-A2 + renal carcinoma (Reca458).
HLA-A2-restricted CTL Clones Lyse only HLA-A2 + Cells of the Melanocyte Lineage.
The specificity of CTL clone 119 indicated that additional antigenic determinants, seen in association with HLA class I alleles which are different from HLA-A2, must be expressed on melanoma 9742. In fact, Table 4 shows that the cytotoxic activity of this clone on the autologous tumor is inhibited by antibodies to CD3 and to HLA class I antigens, indicating that this clone acts by a TCR-dependent and HLA dass Irestricted mechanism. Lack of lysis of allogeneic targets, either in the melanocyte or in the nonmelanocyte lineage by CTL 119 might be dependent on the presence of unique antigens seen only on Me9742 cells or on the lack of appropriate restriction element on the allogeneic targets. The latter possibility is in agreement with the observation made by comparing the HLA phenotype of the tumor 9742 with that of the allogeneic targets used for the specificity assay (data not shown). This comparison revealed the existence of a few Lysis of melanocytes was tested in a 4-h slCr-release assay at the E/T ratio of 10:1. CTL A83 and A94 derived from MLTC of PBL from Patient 9742. LAK cells were produced as described in the legend to Table 2 . * Melanocytes were cultured in MCM as described in Materials and Methods in the presence of either 2% FCS or 2% PHS for at least 2 wk before using them in the cytolytic assay. matches for HLA-A2, -A24, -B18, -Cw6, and -Cw7, but no matches were available for the HLA class I allele B13 expressed by 9742 cells. Finally, all clones shown in Table 4 lysed not only the cultured tumor, but also the fresh, uncultured melanoma, even though to a lesser extent than the cultured tumor. However, the fresh tumor was recognized with lower efficiency than the cultured tumor also by LAK cells used as positive control of target lysability. By cytofluorimetric analysis, the fresh tumor expressed, in comparison with the cultured tumor, lower amounts of HLA class I, HLA-A2 antigens, and of two main adhesion molecules, ICAM-1 and LFA-3 (data not shown). The reduced expression of these critical determinants of the effector-target interaction may explain the reduced lysability of the fresh tumor.
Taken together, the results of the specificity analysis indicate that CTL clones such as A75, A83, and A94 recognize, in a TCR-dependent and HLA class I-restricted fashion, antigenic determinants preferentially expressed on normal and neoplastic cells of the melanocyte lineage and seen in association with HLA-A2.
Discussion
The results of this study indicate that some HLA class I-restricted CTL clones from melanoma patients can recognize HLA-A2 § normal and neoplastic cells of the melanocyte lineage. This suggests that at least some of the antigens detected by T lymphocytes from melanoma patients might be related to the expression of tissue-related genes. A possibility is that peptides seen by the CTL clones in association with HLA-A2 derive from the processing of proteins encoded by genes preferentially expressed in cells of the melanocyte lineage. Alternatively, one should hypothesize the existence of tissue-specific differences in the mechanisms of antigen processing. These differences might lead, in different cell types, to the production and assembly with HLA-A2 of different peptides not necessarily originating from tissue-specific proteins. Both these hypotheses are in agreement with the lack of significant reactivity observed by CTL clones as A75, A83, and A94 on most HLA-A2 § normal and neoplastic cells of nonmelanocyte antigen.
The experiments performed with quiescent melanocytes suggested that the HLA-A2-restricted CTL clones recognize antigens whose expression is not restricted to proliferating cells. This is true for the significant lysis seen up to 144 h after seeding melanocytes in conditions that completely arrest their proliferation. We cannot rule out the possibility that CTL-mediated recognition of the quiescent melanocytes may disappear after 144 h of culture in conditions of growth arrest. However, experiments of CTL-mediated lysis on quiescent cells beyond the 144 h limit could not be performed because of the death of the melanocytes when cultured in the basal medium for periods longer than 6 d. On the other hand, our data indicate that the same CTL clones that can recognize the HLA-A2 + melanocytes can also kill the fresh, uncultured autologous melanoma. This is consistent with the recognition of antigens expressed in vivo at least by the neoplastic cells. Clearly, it remains to be seen whether fresh, uncultured melanocytes, directly purified from patients' tissues, can be recognized by these CTL clones. In fact, the availability of autologous, uncultured melanocytes would allow one to perform the critical experiment that may formally prove whether antigens recognized by T cells on melanoma are also expressed in vivo on normal cells of the same tissue. A finding ofCTL lysis on fresh uncultured melanocytes might strengthen the hypothesis that an immune mechanism could lead to destruction of melanocytes and melanoma in vivo and might also be interpreted as an indication that it is possible to alter an existing state of tolerance to tissue-related self antigens. Indeed, these hypotheses are in agreement with the development of an unexpected form of toxicity recently described in a proportion of melanoma patients subjected to a protocol that sequentially combined chemotherapy with IL-2 plus IFN-c~ (28) . In fact, those authors reported for the first time that a depigmentation, defined as "vitiligo-like" and surely resulting from melanocyte destruction, occurred in a proportion of the treated patients. More importantly, this "toxicity" correlated significantly with tumor regression. These results suggested to the authors (28) that the combination of chemotherapy with immunotherapy, but not each of the two components alone, might activate a process leading to in vivo destruction of normal and neoplastic cells of the melanocyte lineage. Thus, although the precise mechanism of melanoma and melanocyte destruction in vivo remains to be elucidated, the possibility of an immune recognition of antigens shared between normal and neoplastic cells of the melanocyte lineage is supported by our results. The findings described here add new information on the antigenicity of human melanoma and on the role of HLA-A2 molecule in the immune recognition of this tumor. In fact, the available data suggest that the HLA-A2 molecule is an immunodominant class I allele for presentation of melanoma antigens to autologous cytotoxic T cells (29) , and that common melanoma antigens can be expressed by HLA-A2-melanomas after transfection with HLA-A2 (30) . These data indicated that most human melanomas are antigenic and that most tumors from HLA-A2 + patients may share common melanoma antigens seen by cytotoxic T cells. Our results confirmed the data on the existence of common melanoma antigens seen in association with HLA-A2. However, the findings described here suggest also that at least a proportion of these common antigens detected by patients' T cells on the tumor are not necessarily expressed as consequence of neoplastic transformation, but may represent a property of the tissue of origin of the tumor, since cultured normal melanocytes can be recognized by the same CTL clones that recognize all HLA-A2 + melanomas. A possibility is that the origin of the antigens recognized by our CTL clones on melanoma and melanocytes may be linked to the differentiation program of cells in the melanocyte lineage. In fact, antigens expressed on newborn and fetal, but not adult melanocytes, were found also on the subset of tumors characterized as being in an intermediate stage of differentiation (18) . With respect to this classification, it is interesting that we used neonatal foreskin melanocytes as targets for the screening of CTL clones. If antigens detected by T cells on melanoma are associated to the differentiation program of melanocytes, as it happens for serologically defined antigens, then it is possible that the CTL clones described in this study are directed to antigens that may be differentially expressed among normal or neoplastic melanocytes corresponding to distinct phases in the differentiation program of this lineage. This hypothesis implies that the heterogeneity for differentiation stage, commonly found among melanomas from different patients (18) , should correlate with heterogeneity for expression of T cell-defined antigens. Therefore not all HLA-A2 + melanomas may be recognized by CTL clones such as those described in our study. This is in agreement with the observation that one out of nine HLA-A2 + melanomas was not lysed by the HLA-A2-restricted CTL clones. Similar possibilities exist for the recognition of melanocytes. However, the issue of differential expression of tissue related antigens on normal melanocytes might be settled only by testing the CTL clones on HLA-A2 + melanocytes isolated from fetal, newborn, and adult skin.
In addition, the lack of lysis seen on one (Me4855) of the HLA-A2 § melanomas might not be dependent on antigenic heterogeneity linked to the differentiation stage of the tumors. In fact, some patients may express rare HLA-A2 alleles that cannot be discriminated serologicaUy, but that are readily distinguished by T cells (31) , since the HLA-A2 subtype polymorphism produces changes in the peptide-binding groove that can affect peptide presentation (31) . Therefore, it is possible that absence of recognition of some melanomas by the CTL clones described in this study is dependent on the presence of distinct HLA-A2 subtypes in the population. The answer to this possible explanation of heterogeneity in CTLmediated recognition of melanomas will be obtained by applying a recently described technique of DNA typing for HLA-A2 subsets (32) .
We do not know whether all HLA-A2-restricted CTL clones from each patient will kill HLA-A2 + melanocytes. In fact, it is possible that the CTL clones detected in this study may represent only a fraction of the HLA-A2-restricted killers and that other HLA-A2-restricted CTL clones may kill the tumor but not HLA-matched melanocytes. Only the screening Specificity of CTL clones A75, A83, A94, and 119 from patient 9742 was tested in a 4-h slCr-release assay. LAK cells were produced as described in the legend to Table 2 Re458 kidney cells and fibroblasts F3046 are autologous respectively to the tumors Reca458 and Me3046/2.
of a large panel of HLA-A2-restricted CTL clones for lysis of melanoma and melanocytes will indicate whether the HLA-A2 molecule is a restriction element only for antigens shared between melanoma and melanocytes, or also for antigens expressed on the neoplastic cells only. The CTL clones with reactivity on normal melanocytes were found not only in PBL but also in TIL. This indicates that HLA-A2-restricted T cells with the ability to recognize normal and neoplastic cells of the melanocyte lineage are not confined to a single tissue but can be found either in the peripheral circulation or the tumor site. However, the analysis performed by T cell clones, due to the strong selection that occurs during the cloning procedure, does not allow us to draw any conclusion on the issue of frequency of these effectors either in the PBL or in the TIL populations. This issue may be addressed only by analysis of tile molecular structure of the TCK expressed by these effectors (Sensi, M., et al., manuscript in preparation).
Finally, the results of the specificity assay performed with CTL clone 119 indicated that HLA-A2 is not the only restricting element for recognition of TAA on tumor 9742 and that some of the T cell-defined antigens of this tumor may not be frequently shared with allogeneic cells even within the melanocyte lineage. This suggests that the antigenicity of a human melanoma, as defined by autologous cytotoxic T cells, may be a complex phenotype resulting not only from heterogeneity in the tissue distribution and molecular origin of the antigens, but also from the expression on the same tumor of common or unique antigens, and from the presence of distinct peptide-HLA complexes.
